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The GPS results are of utmost 
relevance for the study of the 
complex plate boundary 
geodynamics.
The lithosphere strain 
partitioning is part of the 
seismic cycle. We present the 
first GPS kinematic pattern 
obtained during the 
interseismic phase by a dense 
episodic GPS network, the 
Southern Apennine Geodetic 
Network - SAGNet (Sepe et al., 
2009), in the time span 
2002-2013.
This network is located across 
the transition zone between 
central and southern 
Apennine, including 
Meta-Mainarde-Venafro and 
AltoMolise-Sannio-Matese 
mounts. This region is 
characterized by seismogenic 
fault systems responsible, in 
the past, for several 
destructive earthquakes of 
intensity I ≥ IX MCS and, in 
more recent years, 
characterised mainly by some 
moderate magnitude seismic 
sequences (max magnitude 
Mw 5.0, December 29 2013) 
and single small events
(Ml < 2.5).
SAGNet GPS data were processed by BERNESE sw v.5.0 
and the resulting velocities were least-squares combined 
with the permanent stations velocity field and with the ve-
locity solution of Giuliani et al. 2009.
The combined GPS velocity field, shows a perpendicular 
maximum extension with respect to the Apennine chain
of about 2.0 mm/y.
Figure 4 resembles the results of previous studies compared with our 
GPS analysis. We considered seismological analyses, tomographic 
models, degassing of CO2 data and conceptual model of processes rec-
ognized in South Apennine (L. Bisio, et al., 2004; Chiarabba and Chiodini, 
2013; Improta et al., 2014; Ventura et al., 2007, R. Di Stefano and M.G. 
Ciaccio, 2014; Ferranti et al., 2015; Convertito et al., 2016;).
The GPS results indicate that the relative motion between Eurasia and 
Adria plates is responsible of the active deformation in the Apennines. 
The most important outcomes of this study are: (i) During the interseis-
mic phase the differential motion between Adriatic and Tyrrhenian do-
mains seems to be accommodated in a narrow belt bordering the west-
ward flank of the Sannio Mts, showing a 2 mm/y extension. (ii) The maxi-
mum extension does not follow the topographic high of the chain but is 
shifted toward the eastern outer belt. (iii) No significant GPS deformation 
is highlighted in correspondence of major and known fault systems 
where the GPS velocities appear almost steady. 
We propose that the observed coseismic displacements are only mar-
ginally explained by a slip on the MLF fault. The vertical directivity and 
depth distribution of the seismic sequence (Convertito et al., 2016), 
the vertical and horizontal heterogeneity of lower crust and upper 
mantle (Bisio et al., 2004; Di Stefano and Ciaccio, 2014), the high flux 
of CO2 degassing (Ventura et al., 2007, Chiarabba e Chiodini, 2013 ), 
the probable presence of pressurized CO2 bodies fed by fluids uprising 
from the mantle wedge (Improta et al.,2014 ), suggest instead that the 
seismic sequence could be caused by sub-vertical cracks that originate 
at the Moho interface and reach the bottom of the seismogenic layer 
(10km depth).
Quaternary Fault Systems
SPIF - San Pietro Infine Fault
(Boncio et al., 2016)
PMF - Piedimonte Matese Fault (Boncio 
et al., 2016, Ferranti et al., 2015)
SGF - San Gregorio Fault
(Ferranti et al., 2015)
MLF - Matese Lake Fault (Boncio et al., 
2016) 
AIF - Aquae Iuliae Fault (Galli e Naso, 
2009)
NMFS - North Matese Fault System (Fer-
ranti et al., 2015, Galli e Naso, 2009, 
Galli e Galadini, 2003, Di Bucci et al., 
2002)
ORL - Ortona Roccamonfina Lineament
 
gure 1
GPS Networks, Quaternary Fault 
Systems, historical earthquakes 
and instrumental seismicity.
gure 2
A) Combined velocity field with respect to the adriatic euler pole, obtained by minimizing GPS velocities on 
the adriatic coast (95% confidence error ellipses). (i) Black continuous GPS stations, (ii) red the SAGNet 
network (iii) green other episodic GPS data (1). Yellow star represents the epicenter of the december 29, 
2013 Mw5 earthquake. The grey box includes the GPS velocities projected along the trace of the profiles 
(bold lines a and b).
B) velocity projections along the two profiles a and b in background, the topography crossed by the pro-
files. Grey arrows indicate the location of quaternary faults.
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GPS networks 
SAGnet
CGPS
Other episodic GPS Network 
Seismic sequence from  
http://iside.rm.ingv.it since 
1996 to 2014
outline circles sparse events;
white circles 0-10 km;
grey circles 10-20 km:
black circles > 20 km
Historical Heartquakes from  
http://emidius.mi.ingv.it/CP-
TI15-DBMI15/
gure 4 
Conceptual model of the investigated portion of the Apennines. Top, GPS velocity pro-
file B, central and bottom, cartoon reconstruction of kinematic and lithospheric pro-
cesses based on seismological and geochemical data. 
Background P-wave and P-wave/Vwave velocity model modify from Di Stefano and 
Ciaccio (2014). Color scales represent absolute values of Vp and Vp/Vs (km/s).
gure 3 
Horizontal coseismic displacements with 68% error ellipses.
references
The Matese area was hit on December 29, 2013 by a Mw=5.0 
(Convertito et al., 2016) earthquake. It was followed by an intense 
seismic activity until the beginning of February 2014. After the 
mainshock a GPS survey was carried out on the SAGnet stations. 
We collected data from 2013, 30 December to 2014, 4 April.
The time series of 17 stations are affect by an offsets on the linear 
drift. The map of horizontal coseismic displacements (Figure 3) 
shows a sub-radial displacement shape with respect to the epicentre. 
Larger displacements are observed in correspondence of NE portion of 
the Matese massif. Considering the Matese Lake Fault as the probable 
source of the mainshock (dip 65°, strike 116, rake 270 – MLF, Ferranti 
et al, 2015), we found that the Okada modelling does not fit the 
observed displacements and only a small fraction of displacements 
are resolved with a simple slip. 
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